Secretion of functional hematopoietic growth factors by human carcinoma cell lines.
We studied the constitutive production of hematopoietic cytokines in a large panel of human cell lines originating from a wide variety of solid tumors. Conditioned media (CM) from the carcinoma cell lines were collected and screened for proliferative activity using a bioassay with indicator cell lines. These indicator cell lines are dependent on hematopoietic growth factors and require the exogenous supply of at least one hematopoietic cytokine for proliferation. We found that CM of 27/70 cell lines were able to significantly and reproducibly stimulate [3H]-thymidine incorporation of the factor-dependent cell lines, indicating that the tumor cell lines secreted one or more functional cytokine(s). The CM-induced proliferation of the indicator cell lines was significantly inhibited by anti-serum against granulocyte-macrophage colony-stimulating factor (GM-CSF) and granulocyte-CSF (G-CSF). ELISA confirmed the presence of one or several of the following cytokines in the CM of carcinoma cell lines: GM-CSF, G-CSF, macrophage-CSF (M-CSF), stem cell factor (SCF) and IL-6. A strikingly high percentage of GM-, G- or M-CSF-secreting cell lines was found among those lines derived from carcinomas of the kidney (100%), urinary bladder (85%) and pancreas (100%). The large majority of tumor cell lines derived from breast, colon, esophagus, lung, nervous system and melanomas did not produce significant amounts of the cytokines we investigated here. The cytokines secreted have been proven to be functionally active and can support growth and viability of cytokine-dependent hematopoietic cell lines.